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1 High Salinity Shelf Water (HSSW) enters the cavity and melts the base of the ice      
 shelf. Very cold, less saline Ice Shelf Water (ISW) is formed. 
2 The ISW rises and becomes supercooled (the freezing point depends on pressure!).  
 Supercooling is relieved through formation of ice platelets. 
3 The crystals ﬂoat upwards, while continuing to grow. They eventually accumulate  
 beneath coastal sea ice, forming a sub-ice platelet layer (red box).
I. The story in short






• consists of individual crystals (platelets) up to 20 cm in diameter.
• is unconsolidated and porous, with interstitial water between the platelets.
• hosts a unique ecosystem (phytoplankton, crustaceans, ﬁsh, anemones, ...).
• reﬂects ocean/ice-shelf interaction, which is diﬃcult to observe directly.


















1. A study area with sea ice and an un-
derlying platelet layer.
+
3. A suitable geophysical inversion  
which models the subsurface until it 
ﬁts to the EM data. We used a 
laterally-constrained Marquardt-
Levenberg inversion from the EMILIA 
software package (Hunkeler, 2015).
The challenge: Find an eﬃcient method to determine
platelet-layer volume on larger scales.
Results taken from „Hunkeler, P. A., M. Hopp-
mann, S. Hendricks, T. Kalscheuer, R. Gerdes
(2016), A glimpse beneath Antarctic sea ice: Pla-
telet layer volume from multifrequency electro-
magnetic induction sounding, Geophys. Res. 
Lett., 43, 222–231, doi:10.1002/2015GL065074“
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a) Platelet-layer thickness and b) conductivity resul-
ting from inversion from multi-frequency EM data 
recorded on the landfast sea ice at Atka Bay, eas-
tern Weddell Sea, in December 2012. 
c) Inversion results of sea-ice and platelet-layer 
thickness and -conductivity of a proﬁle between 
points 1 and 2 indicated in a), along with results 
from drillhole measurements. The RMSE, a measu-
re of the ﬁt quality between inversion and measu-
red data, is given in d) (lower values are better). 
e) Distribution of ice-volume fractions β in the pla-
telet layer, which is needed for calculation of the ice 
volume. It is derived from inverted electrical con-
ductivities via Archie‘s Law, here shown for a ce-
mentation factor m = 3. 
1. We present the ﬁrst EM-based platelet-layer thickness and conductivity dataset.
2. Multi-frequency EM data inversion enables platelet-layer volume estimates:         
    platelets at Atka Bay contribute about 50% to the annual sea-ice volume, and        
  represent >25% of Ekström Ice Shelf meltwater volume.
3. Platelet layer properties allow conclusions about ice and ocean processes, such             
    as ice shelf melt, currents, primary productivity estimates, ...
V. Take-home messages
• The inversion results for thickness show good ag-
reement with drillhole measurements (c), and 
show a generally plausible pattern (a).
• The inversion results for conductivity are also in a 
plausible range (b), with a possible indication of 
surface ﬂooding (red colors in breakup area in c).
• A thinner (younger) platelet layer is less consoli-
dated and has a lower ice-volume fraction (a,b).
• A cementation factor m>2 yields plausible values   
for ice-volume fractions (β<0.36) (e).
• The RMSE is suﬃently low for an inversion with 
four free parameters (sea-ice and platelet layer 
thickness and -conductivity) (d).
e)
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2. A multi-frequency EM instrument,













































Ice platelets form and grow in supercooled Ice Shelf Water in coastal Antarctica.
Masses of platelets rise and accumulate below sea ice to form sub ice platelet 
layers. These accumulations have signiﬁcant impacts on sea ice properties and 
the associated ecosystem.
But: in-situ observations are limited to drillhole measurements and ice cores.
In this study, we recorded and inverted the ﬁrst multi-frequency EM induction 
sounding dataset on a sea ice regime with an underlying platelet layer.
The obtained thickness results agreed well with drillhole validation datasets 
within the uncertainty range.
Ice-volume fractions were calculated from inverted conductivities, yielding plau-
sible results.
Conclusion: inversion of multi-frequency EM data is a suitable approach to map 
sub-ice platelet properties. 
